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UINTAH BASIN UNIT COLORADO RIVER SALINITY CONTROL, 
PROGRAM UTAH ANALYSIS OF THE COST EFFECTIVENESS 
OF CRSCP CONTRACTS 1988-92 
By 
Gilbert D. Miller 
Introduction 
Uintah Basin Unit Colorado River Salinity Control Program 
Analysis of the Cost Effectiveness of CRSCP Contracts 1988-92 
The Colorado River and its tributaries naturally transport salts because of the 
geologic formations they traverse. Included in these saline and gypsiferous formations are 
the Uinta, Green River, Mesa Verde, and Mancos formations found in the Uintah Basin. 
The Uintah Basin is part of the Upper Colorado River Drainage System. Beginning in the 
early 1900s the development of irrigated agriculture in the Uintah Basin added to the salt 
loading of the Colorado by increasing the amount of water that moves through the salt 
bearing formations. As water development increased so did the salt concentrations in the 
drainage system. Increasing salt loadings in the Upper Colorado River Basin resulted in 
increasing salt induced problems in the Lower Basin. These problems lead to conflicts, not 
only between water users in the upper and lower basins, but also between the United States 
and Mexico. During the Nixon Administration the United States and Mexico signed a treaty 
that specified the quality of Colorado River water that was to be delivered to Mexico. After 
this treaty was signed efforts to reduce salt loading of the Colorado River and its tributaries 
increased. Pq.rt of this effort includes the Colorado River Salinity Control Program 
(CRSCP). The Uintah Basin Unit is an integral part of the CRSCP. 
Duchesne, Uintah and Eastern Wasatch counties in Northeastern Utah comprise the 
Uintah Basin. Wasatch county has no irrigated land in the Uintah Basin and is therefore, 
not included as part of the CRSCP. Duchesne and Uintah counties have a total of 201,200 
irrigated acres (USDA Salinity Report Uintah Basin Unit, Utah) that have been identified 
as contributing to the salt loading of the Colorado River. Irrigated farmlands in the Basin 
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have been grouped into 11 salt monitoring areas by potential for salt loading and other 
physiographic characteristics. These areas are Arcadia, Fruitland-Strawberry, Tabiona-
Hanna, Upper Duchesne, and Upper Lake Fork in Duchesne County. The Ashley Valley, 
Brush Creek, Pelican Lake, and White Rocks areas are in Uintah County. The Dry Gulch 
and Lower Duchesne areas have sections in both counties. 
This study was done as part of the five year report to Congress on CRSCP. This 
study dealt with CRSCP contracts (signed but not necessarily completed) from 1988 to 
September 15, 1992. It does not include salt reductions in the Uintah Basin from other 
salinity control programs like those developed under the Agricultural Conservation Program 
(ACP), Long Term Agreements (LTA) , Annual Management Practices (AMP), or other 
government agencies. As a result, this study understates the total amount of salt load 
reduction in the Uintah Basin. However, it does present the cost effectiveness of the 
CRSCP independent of other programs in the Uintah Basin. 
Methodology 
Data were collected from ASCS and SCS offices in Duchesne and Uintah counties 
for each CRSCP contract. The data included: acres under contract; number of wheelines, 
) 
center pivots, hand lines, feet of gated pipe, and feet of off farm distribution pipe; water 
applied before and after contract completion; deep percolation before and after contract 
completion; actual cost share for completed improvements or contracted cost share for 
projects not completed; and wildlife habitat management acres for wetland and upland 
contracts. These data are summarized by salt monitoring area and are presented and 
discussed below. 
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Acres Under CRSCP Contract 
Table 1. Number of Irrigated Acres, CRSCP Contract Acres, and Percent of Irrigated Acres 
by Salt Monitoring Area 
Salt Monitoring Area Number of Irrigated Number of On Percent of 
Acres in Salt Farm Acres Irrigated Acres 
Monitoring Area Under Under CRSCP 
CRSCP Contract 
Contract 
Arcadia 11,400 1,189 10.4 
Ashley Valley 21,000 3,325 15.8 
Brush Creek 10,400 1,391 13.4 
Dry Gulch 61,400 4,367 7.1 
Fruitland Strawberry 5,060 97 1.9 
Lower Duchesne 20,400 891 4.4 
Pelican Lake 8,800 1,303 14.8 
Tabiona Hanna 7,540 656 8.7 
Upper Duchesne 5,400 1,147 12.2 
Upper Lake Fork 31,100 1,681 5.4 
White Rocks 18,700 1,884 10.1 
Total 201,200 17,931 8.9 
Table 1 shows the number of acres of irrigated farmland in each of the salt 
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monitoring areas, the number of acres under CRSCP contract in each area and the percent 
of irrigated farmland under contract in each area. The percent of contracted acres range 
from a high of 14.8 percent in the Pelican Lake Area to a low of 1.9 percent in the 
Fruitland-Strawberry Area. It should be noted that Fruitland-Strawberry Area and the 
Tabiona-Hanna Area were added to the Uintah Basin Unit during the past year. As a 
result, one would not expect as many contracted acres as exist in other areas. Irrigated 
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farmland along the Green River was also added to the Brush Creek Area. In addition to 
the current CRSCP contracts, there are 33,387 acres in the Basin under Long Term 
Agreements and another 10,333 acres under Annual Management Practices. 
A summary of irrigation improvements under CRSCP contracts is presented in Table 
2. The number of wheelines and handlines may seem somewhat excessive given the number 
of acres under contract. However, the physiography of the Basin is such that there are many 
irregularly shaped fields. This requires relatively short and numerous wheelines and 
handlines than would be the case if fields were larger and in a more uniform shape. 
The physiography and ownership patterns (the number of smaller farms) has resulted 
in the installation of few center pivots. Cropping patterns may also affect the irrigation 
technology adopted in an area. Alfalfa is the major crop in the Basin, followed by irrigated 
pasture, and small grains. These crops can be irrigated using any of the approved methods 
for the CRSCP. Less than 5,000 acres of corn is grown in the Basin ( 1992 Utah 
Agricultural Statistics). Center pivots or surface irrigation is required to irrigate corn. Land 
leveling is common with the installation of gated pipe. 71,043 feet of gated pipe has been 
contracted for }nstallation. Most of the contracts for gated pipe are in three areas, Brush 
Creek, Dry Gulch, and White Rocks. Individual farmers and groups of farmers have 
contracted to install 519,875 feet of off farm delivery pipe under the CRSCP. 
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Table 2 Irrigation Improvement Application: Number of Wheelines, Number of Handlines, 
Number of Center Pivots, Feet of Gated Pipe, and Feet of Off Farm Delivery Pipe Under 
Contract by Salt Monitoring Area 
Salt Monitoring Number of Number Number Feet of Feet of Off 
Area Wheelines of of Gated Farm 
Center Handlines Pipe Distribution 
Pivots Pipe 
Arcadia 41 3 5 0 8,452 
Ashley Valley 148 1 41 5,570 181,493 
Brush Creek 19 3 4 18,990 2,000 
Dry Gulch 93 19 11 13,473 175,233 
Fruitland 1 1 0 0 0 
Strawberry 
Lower Duchesne 12 1 1 7,830 15,325 
Pelican Lake 6 3 4 0 5,263 
Tabiona Hanna 20 0 3 1,800 30,904 
Upper Duchesne 40 4 5 7,346 19,148 
Upper Lake Fork 64 4 11 5,824 33,095 
White Rocks 62 1 8 10,210 48,962 
Total 506 40 92 71,043 519,875 
Benefits of Irrigation Improvements 
Water Applied 
The amount of water applied under CRSCP contracts is 132,716 acre feet which is 
13 percent less than the amount of water that would have been applied under pre-contract 
conditions (Table 3). This water saving implies that the amount of water diverted from the 
Colorado River is 101,810 acre feet less than before. This reduction in water use has 
potentially increased the stream flow and reduced the salt concentration in the river thereby 
increasing the water quality. If the additional stream flow of 101,810 acre feet did not 
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require treatment, there is a potential savings of about $32,579,200 (at $320 an acre foot; 
phone interview Yuma plant) in desalination costs at the Yuma desalination plant. 
Table 3. Acre Feet of Water Applied Before and After CRSCP Contracts Implemented and 
Change in Acre Feet Applied by Salt Monitoring Area 
Salt Control Area Water Applied Water Applied Change in Water 
(acre feet) (acre feet) Applied 
Before After (acre feet) 
Irrigation Irrigation 
Improvements Improvements 
Arcadia 10,890 5,959 4,931 
Ashley Valley 58,216 32,075 26,141 
Brush Creek 9,238 5,539 3,699 
Dry Gulch 73,114 43,691 29,423 
Fruitland Strawberry 656 306 350 
Lower Duchesne 7,783 5,130 2,653 
Pelican Lake 12,668 6,922 5,746 
Tabiona Hanna 8,780 4,876 3,904 
Upper Duchesne 13,959 7,759 6,200 
Upper Lake Fork 16,483 8,735 7,748 
White Rocks 22,739 11,724 11,015 
Total 234,526 132,716 101,810 
, 
Deep Percolation 
The structural improvements and improved water management practices, under the 
CRSCP contract, were estimated to reduce the amount of deep percolation by 10,358 acre 
feet. Treating 10,358 acre feet at the Yuma desalination plant would cost $3,314,560. The 
CRSCP contracts provide an average reduction in deep percolation of 61.1 percent for the 
Basin. The amount of reduction in deep percolation varies from 83.8 percent in Arcadia 
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to 26.6 percent in Dry Gulch. Those monitoring areas after improvements with a high 
percentage of gated pipe tend to have more deep percolation than those with little or no 
gated pipe installations. Table 4 shows the summary of deep percolation by salt monitoring 
area. 
Table 4. Deep Percolation Before and After CRSCP Contract Implementation and Change 
in Deep Percolation by Salt Monitoring Area. 
Salt Control Area Deep Deep Change in Deep 
Percolation Percolation Percolation 




Arcadia 599 97 502 
Ashley Valley 3,810 1,631 2,179 
Brush Creek 2,184 332 1,852 
Dry Gulch 2,468 1,812 656 
Fruitland Strawberry 84 16 68 
Lower Duchesne 864 305 559 
Pelican Lake 1,012 424 588 
Tabiona Hanna 1,002 550 452 
Upper Duchesne 1,830 717 1,113 
J 
Upper Lake Fork 993 108 885 
White Rocks 2,102 598 1,503 
Total 16,948 6,590 10,358 
Contracted Cost Share 
Table 5 shows the summary of government cost share, annual salt reduction, and 
annualized cost per ton of salt reduction for the contract period. The amortization rate 
used was 7.63 percent. The cost of overhead (costs of education, monitoring, technical 
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assistance, and administration) was estimated using methodology outlined by the Soil 
Conservation Service. The overhead costs are allocated by formula (either as a percent of 
the cost share or a charge per acre) and not by actual expenditures in these areas for each 
contract. The cost per ton of salt reduction ranges from $11.01 per ton in Brush Creek Area 
to $251.08 in the Upper Lake Fork Area. Overhead costs per ton ranged from $2.99 in the 
Table 5. Contracted Cost Share, Annual Tons of Salt Reduction, Annual Cost Share 
Dollars per Ton of Salt Reduction, Annual Overhead Cost per Ton of Salt Reduction, and 
Total Annual Cost per Ton of Salt Reduction by Salt Monitoring Area. 
Salt Control Area Contacted Annual Dollars per Over- Total 
Cost Share Salt Ton of Salt head Annual 
Savings Amortized Annual Cost Per 
(tons) at 7.63 Cost Ton Salt 
Percent for Dollars 
25 Years Per 
Ton 
Arcadia $587,832 1,108 $48.12 $17.54 $65.66 
Ashley Valley $2,495,694 3,283 $68.98 $23.92 $92.90 
Brush Creek $593,175 6,710 $8.02 $2.99 $11.01 
Dry Gulch $3,174,895 3,951 $72.91 $25.36 $98.27 
Fruitland $47,215 38 $112.74 $41.18 $153.92 
Strawberry 
Lower Duchesne $410,269 1,259 $29.57 $10.89 $40.26 
Pelican Lake $335,727 900 $33.85 $13.95 $47.80 
Tabiona Hanna $520,143 309 $152.74 $52.68 $205.42 
Upper Duchesne $794,299 566 $127.33 $44.51 $171.84 
Upper Lake Fork $1,225,741 597 $186.30 $64.78 $251.08 
White Rocks $1,190,521 4,313 $25.05 $8.85 $33.90 
Total $11,375,511 23,034 $44.81 $15.82 $60.63 
Brush Creek Area to $64.78 in the Upper Lake Fork Area. However, it is unlikely that such 
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a large overhead cost differential exists in reality. 
Wildlife Habitat 
Wildlife habitat mitigation efforts under contract are summarized in Table 6. 
Approximately 800 acres of wetland habitat are contracted for development under the 
CRSCP. Most of the wetland development under current contracts is located in the Dry 
Gulch and Upper Duchesne Areas. More than 46,000 acres will be managed as upland 
habitat under current CRSCP contracts. Most of the upland habitat development is in the 
Ashley Valley, Brush Creek, Dry Gulch, and White Rocks Area. 
Table 6. Acres of Wetland and Upland Habitat Contracted Under CRSCP by Salt 
Monitoring Area. 
Salt Control Area Number of Acres of Number of Acres of 
Wetland Habitat Upland Habitat 
Contracted Contracted 
Arcadia 25 267 
Ashley Valley 33 17,259 
Brush Creek 61 15,722 
Dry Gulch 419 4,002 
Fruitland Strawberry 2 0 
Lower Duchesne 10 367 
Pelican Lake 2 0 
Tabiona Hanna 6 29 
Upper Duchesne 174 486 
Upper Lake Fork 28 61 
White Rocks 36 8,086 
Total 796 46,279 
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Conclusions and Recommendations 
Since the United States is required by treaty to deliver Colorado River water of a 
prescribed quality to Mexico. While this requirement must be met, one can question if the 
CRSCP in the Uintah Basin is a cost effective means of meeting the United States' treaty 
obligation. 
It costs $320 per acre foot to treat Colorado River Water at the Yuma desalination 
plant. The average cost per ton of salt reduction for the Uintah Basin Unit of the Colorado 
River Salinity Control Program reported above is $60.63. This means that the Yuma plant 
would have to remove 5.28 tons of salt per acre foot of Colorado River water to be as cost 
effective. 
Some have suggested that irrigated farmland be retired (purchased by government) 
as a method of reducing salt loading of the Colorado River. This method has instant appeal 
as a market based solution. If purchases were targeted at the highest salt loading areas it 
would take the retirement of some 23,000 acres (10,400 acres in Brush Creek plus 12,600 
acres White Rocks) in Uintah county. The 23,000 acres represent 30 percent of all the 
irrigated acresJin Uintah county. This is a substantial amount of farmland to remove from 
the tax base. 82 percent of all land in Uintah county is Federal, State and Indian Trust 
Lands ( Rangeland Resources of Utah, Utah Rangeland Committee 1989) and therefore not 
in the tax base. Local public officials are on record as apposing a land retirement plan. 
Given the local culture (the "land ethic") it is highly unlikely that sufficient purchases would 
be made at or near current market prices (average price is about $750 per acre) without the 
use of eminent domain. The use of eminent domain would unquestionably lead to the 
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courts determining the land value and not the market place. 
If land were to be purchased the water would be released for other uses, one of 
which is for the maintenance of in-stream flows. However, Utah State water right laws are 
based on beneficial use and in-stream flow is considered to be a legal beneficial use only 
under strict circumstances. As a result, the Utah State Division of Water Rights (DWR) 
may reallocate the water to other agricultural users. This reallocation has resulted in the 
DWR opposing farmland retirement. 
The local CRSCP committee recently set an upper limit on cost sharing at $750 per 
acre, the current market price for irrigated farmland in the Basin. Thus, at best, land 
purchases would cost the government as much per acre as the CRSCP with less certainty 
of reduced salt loading. 
Another suggested method is a Salt Conservation Reserve Program (SCRP) much 
like the Conservation Acreage Reserve Program in which bids are taken for retiring 
farmland. This type of program is unlikely to succeed because of uncertainty about its effect 
on the water rights of farmers because farmers no longer use the water for a "beneficial" 
use. Will the State revoke the water right if a SCRP were to be implemented? If so, will 
another farmer acquire the water right to irrigate more land? The water right is outside of 
the jurisdiction of the USDA. Therefore, the USDA is unable to determine the outcome 
with respect to the water right questions. The USDA under such a program may pay for 
contracts to idle some land but this may result in more land being brought under irrigation 
or more water may be applied to existing irrigated land. In either case, the possible 
reduction in salt loading is problematic. 
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The method of allocating overhead cost within the Uintah Basin Unit should be 
modified to more closely approximate the actual cost of providing technical services to 
landowners. A hourly charge for planning services and other overhead costs would provide 
agency managers with better information on which to evaluate agency performance in 
delivering the required assistance to the landowners. 
Educational efforts directed to land owners in high salt loading areas would help 
control the cost per ton of salt reduction. The current method of waiting for a landowner 
to "walk-in" can lead to higher cost per ton of salt reduction than targeting landowners in 
high salt loading areas, while still relying on the voluntary nature of the CRSCP. 
The salt loading contributions of the higher salt monitoring areas needs further study. 
There is some evidence that increased irrigation in the higher valleys has caused increased 
salt accumulations in the lower valleys. Current salt loading factors used in the evaluation 
process for CRSCP contracts may understate the salt reduction benefits of irrigation 
improvements in these higher valleys, where much of the salt bearing material is found. 
Deep percolation from these high valleys moves through the high salt bearing profiles 
leaching the salt and transporting it down to the lower valleys. Which might account for 
much of the increase in salt levels in the lower valley soils. 
Given the political, cultural, and institutional constraints faced by policy makers, the 
CRSCP is cost effective. But, there is room for improvement. 
